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(54) METHOD FOR ADJUSTING AXIS OF ON-VEHICLE RADAR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for adjusting axis of on- 
vehicle radar by which the setting angle of the antenna of monopulse radar 
equipment which is mounted on a vehicle and has a transmitting-receiving 
function for radio waves, light, ultrasonic waves, etc., can be adjusted 
accurately and easily with the minimum change. 

SOLUTION: In a method for adjusting axis of on-vehicle radar, the axis of 
on- vehicle radar is adjusted in such a way that at least two points are set 
on a vehicle and at least two isosceles triangles having different lengths of 
isosceles sides are drawn by using the line connecting the two points as 
bases. Then the line connecting the vortexes of the triangles and its 
extension line is used as the axis 5 of the vehicle and a radar antenna 1 is 
mounted on the vehicle at the offset position of the vehicle which is 
separated from the axis 5 by a fixed distance in the horizontal direction. In 
addition, a straight line which passes through the offset position and is 
parallel to the axis 5 is found as an offset axis 6 and a reflecting body is 
set at a fixed azimuth direction from the offset position of the antenna 1 . 
Finally, the setting angle of the antenna 1 is adjusted so that the detected 
azimuth value of the reflecting body may become a set azimuth value by 
using the reflecting body as the target to be detected of the radar. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the axial adjustment approach of the moxmted radar of the car equipped with the mounted radar installation 
which can detect whenever [ with a precedence car / azimuth ] at least Set up at least two points on said car, and the line 
which the set point connects is made into a base. The line which connects between the top-most vertices of the isosceles 
triangle which lengthens at least two isosceles triangles from which the neighboring die length differs, and is in the 
acquired same flat surface, and its production are used as an axle. The offset valve position of a fixed distance detached 
building ****** car is horizontally equipped with a radar antenna to this axle. It passes through said offset valve 
position, and asks for the straight line which is moreover parallel to said axle as an offset shaft, and a reflector is 
installed in a direction whenever [ fixed azimuth ] from the offset valve position of said antenna. Said reflector as a 
detection target of a radar The axial adjustment approach of the mounted radar characterized by adjusting whenever 
[ champing-angle / of said radar antenna ] so that a detection value may tum into the set point of whenever [ said 
azimuth ] whenever [ azimuth / of the reflector detected by the radar ]. 

[Claim 2] In the axial adjustment approach of the mounted radar of the car equipped with the mounted radar installation 
which can detect whenever [ with a precedence car / azimuth ] at least This axle top or the offset valve position of said 
car horizontal at least of this axle is equipped with a radar antenna to the axle of a car. So that a reflector may be 
installed in accordance with the boundary line of the maximum detection range of this radar antenna, a radar reflector 
may be installed in at least two or more places on the boundary line of said request detection range and said radar 
antenna can detect said radar reflector The axial adjustment approach of the mounted radar characterized by adjusting 
whenever [ champing-angle / of said radar antenna ]. 

[Claim 3] In the axial adjustment approach of the mounted radar of the car eqxxipped with the mounted radar installation 
which can detect whenever [ with a precedence car / azimuth ] at least This axle top or the offset valve position of said 
car horizontal at least of this axle is equipped with a radar antenna to the axle of said car. In accordance with the 
transmitting shaft of the core of the transmit direction of said radar antenna, a reflector is installed ahead of said car. 
Rectangular coordinates transformation which set up the detection value as whenever [ initial azimuth ], and detected it 
with said radar antenna whenever [ azimuth / of said reflector detected with said radar antenna ] and which sees and 
contains said initial azimuth thetao to the upper distance-between-two-cars value [Xo, Yo] T [several 1 ] 
|^cos( 0 0+ e ) -sln( 9 o-f 0 >"! 

{Xo, Yo) 



{X. Y} ^ = 



The axial adjustment approach of the mounted radar characterized by amending [X, Y] T as a true distance-between- 
two-cars value as a result of** carrying out the Archer label conversion. 

[Claim 4] In the axial adjustment approach of the mounted radar of the car equipped with the mounted radar installation 
which can detect whenever [ with a precedence car / azimuth ] at least To the axle of said car, this axle top or the offset 
valve position of said car horizontal at least of this axle can be equipped with a radar antenna, and the transceiver side of 
said radar antenna can be equipped temporarily. And the axial adjustment approach of the mounted radar characterized 
by adjusting whenever [ champing-angle / of a radar antenna ] so that may equip with the reflector which can reflect 
light, light may be irradiated at this reflector, the reflected light may be detected in a light-receiving detector and it may 
reflect in request location within the limits. 

[Claim 5] The axial adjustment approach of a mounted radar according to claim 4 that said light-receiving detector is 
characterized by being a photodiode detector. 

[Claim 6] The axial adjustment approach of a mounted radar given in claim 1 characterized by speech information or the 
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vision infonnation by display reporting the detection value of whenever [ propriety / of detection of said reflector /, or 
azimuth / of a reflector ] by adjustment of the champing angle of said radar antenna thru/or any 1 term of 5. 
[Claim 7] The axial adjustment approach of a mounted radar given in claim 1 to which the electric-wave reflector 
installed in the front face of said radar installation is characterized by being a movable electric-wave reflector in an 
electric- wave transmit direction, a predetermined include angle, and distance thru/or any 1 term of 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention transmits and receives a mounted radar, for example, an electric wave, light, a 
supersonic wave, etc. Relative velocity with obstructions, such as a self-car and a precedence car, The axial adjustment 
approach of the mounted radar used for the collision warning system which measures the distance between two cars etc. 
and reports approach with an obstruction to a driver is started. Offset wearing of said antenna in the radar attached so 
that an antenna might be especially offset to the axle of a car is performed with a sufficient precision, and it is related 
with the axial adjustment approach of a moimted radar that the champing angle of an antenna can be adjusted easily. 
[0002] 

[Description of the Prior Art] In order to prevent a motor vehicle accident beforehand in recent years, research and 
development in a millimeter wave radar is done as a distance-between-two-cars measurement means for distance- 
between-two-cars alarm systems. Generally, the directivity of the transmitting shaft of the antenna which is the 
transmitter-receiver of said distance-between-two-cars alarm system is severely demanded as a basic condition of radar 
measuring accuracy. For this reason, in equipping the method of forward presence of a car with the electrolysis 
measuring device of a millimeter wave radar on the strength, in order to make it the beam to irradiate tum to the axle of 
a car correctly, the conventional antenna means of attachment were adjusting whenever [ champing-angle / of an 
antenna ] so that the intensity of radiation of the electromagnetic wave of the measured antenna might become max. 
[0003] ITie mode which displays the reflected wave electrolysis reinforcement of the electromagnetic wave which the 
sending circuit transmitted to the receiving circuit of a radar installation on JP,7-81490,A as said adjustment approach is 
set up, and the technique of a method of adjusting whenever [ champing-angle / of the antenna ] so that the electrolysis 
reinforcement may become max is proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, there is a problem in said Prior art at the following points. That 
is, as the first trouble, in case an antenna champing angle is adjusted, it is necessary to display the reflected wave field 
strength of the electromagnetic wave which the sending circuit of a radar installation transmitted but, and generally, 
since the display of a radar does not have composition which displays received field strength, said Prior art cannot be 
used to axial adjustment of a conunon radar. 

[0005] As the second trouble, the beam which an antenna irradiates must set up the transit direction of a self-car, i.e., an 
axle, as correctly suitable. Moreover, to carry out offset wearing, in consideration of the amount of offset, it is necessary 
to an axle and the distant location to adjust a detection value. Especially when aimed at the mono-pulse radar which can 
also detect an azimuth in addition to the distance between two cars and relative velocity with a precedence car, in order 
to measure an azimuth correctly, adjustment of whenever [ amount / of an antenna / of offset and antenna champing- 
angle ] serves as a factor which has effect important for precision. With said conventional means, it is unsuitable for 
adjustment of the antenna champing angle of a mono-pulse radar. 

[0006] The place which this invention is made in view of the trouble like the above, and is made into the purpose is in 
mounted mono-pulse radar equipment at the minimum modification to offer the axial adjustment approach of a mounted 
radar that an axle and an offset shaft can be set up and the champing angle of the antenna by which offset wearing was 
carried out on the offset shaft can be adjusted correctly and easily. 
[0007] 

[Means for Solving the Problem] That said purpose should be attained the axial adjustment approach of the mounted 
radar of this invention Are the axial adjustment approach of the mounted radar of tiie car fimdamentally equipped with 
the mounted radar installation which can detect whenever [ with a precedence car / azimuth ] at least, and set up at least 
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two points on said car, and the line which the set point connects is made into a base. The line which connects between 
the top-most vertices of the isosceles triangle which lengthens at least two isosceles triangles from which the 
neighboring die length differs, and is in the acquired same flat surface, and its production are used as an axle. The offset 
valve position of a fixed distance detached building ****** car is horizontally equipped with a radar antenna to this 
axle. It passes through said offset valve position, and asks for the straight line which is moreover parallel to said axle as 
an offset shaft, and a reflector is installed in a direction whenever [ fixed azimuth ] firom the offset valve position of said 
antenna. Said reflector as a detection target of a radar It is characterized by adjusting whenever [ champing-angle / of 
said radar antenna ] so that a detection value may turn into the set point of whenever [ said azimuth ] whenever 
[ azimuth / of the reflector detected by the radar ]. 

[0008] The axial adjustment approach of the moxmted radar of the car concerning this invention constituted like the 
above-mentioned In equipping with a radar antenna on the car of a fixed distance ****** offset valve position 
horizontally at least to an axle, set up at least two points on a car body, and the line which the set point connects is made 
into a base. The line which connects between the top-most vertices of the isosceles triangle which lengthens at least two 
isosceles triangles from which the neighboring die length differs, and is in the acquired same flat surface, and its 
production are first set up as an axle of said car. Subsequentiy While setting up the straight line which passes along the 
offset stowed position of the radar antenna with which the car was equipped, and is parallel to said axle as an offset 
shaft After installing a reflector in a direction whenever [ fixed azimuth ] from the offset valve position of an antenna 
and making adjustment preparations, said reflector so that a detection value may tum into the set point of whenever 
[ said azimuth ] as a detection target of a radar whenever [ azimuth / of the reflector detected by the radar ] Since 
whenever [ champing-angle / of said radar antenna ] was adjusted, it sets to mounted mono-pulse radar equipment. 
Whenever [ champing-angle / of said radar antenna ] can be secured with an easily and sufficient precision, and the fall 
of the radar detection precision by offset wearing which is separated from the axle of the car of said radar antenna can 
be prevented. 

[0009] moreover, as other modes with the axial desirable adjustment approach of the mounted radar of the car of this 
invention This axle top or the offset valve position of said car horizontal at least of this axle is equipped with a radar 
antenna to the axle of a car. So that a reflector may be installed in accordance with the boundary Une of the maximum 
detection range of this radar antenna, a radar reflector may be installed in at least two or more places on the boundary 
line of said request detection range and said radar antenna can detect said radar reflector It is characterized by adjusting 
whenever [ champing-angle / of said radar antenna ]. 

[0010] furthermore, as other modes with the axial desirable adjustment approach of the mounted radar of the car of this 
invention This axle top or the offset valve position of said car horizontal at least of this axle is equipped with a radar 
antenna to the axle of said car. In accordance with the transmitting shaft of the core of the transmit direction of said 
radar antenna, a reflector is installed ahead of said car. Rectangular coordinates transformation which set up the 
detection value as whenever [ initial azimuth ], and detected it with said radar antenna whenever [ azimuth / of said 
reflector detected with said radar antenna ] and which sees and contains said initial azimuth thetao to the upper distance- 
between-two-cars value [Xo, Yo] T [several 2] 
(^cos(0o+ 0) -sin(0o+ 1 

{Xo. Yo) 



{X, Y}^ = 



It is characterized by amending [X, Y] T as a true distance-between-two-cars value, as a result of ** carrying out the 
Archer label conversion. 

[001 1] Furthermore, otiier modes with the axial desirable adjustment approach of the mounted radar of the car of this 
invention again To the axle of said car, this axle top or the offset valve position of said car horizontal at least of this axle 
can be equipped with a radar antenna, and the transceiver side of said radar antenna can be equipped temporarily. And it 
is characterized by adjusting whenever [ champing-angle / of a radar antenna ] so that may equip with the reflector 
which can reflect light, light may be irradiated at this reflector, the reflected light may be detected in a light-receiving 
detector and it may reflect in request location within the limits. 

[0012] furthermore, as a desirable concrete mode of this invention again The electric- wave reflector installed in the 
front face of said radar installation in an electric-wave transmit direction, a predetermined include angle, and distance It 
is a movable electric-wave reflector. By adjustment of the champing angje of said radar antenna It is characterized by 
speech information or the vision information by display reporting the detection value of whenever [ propriety / of 
detection of said reflector /, or azimuth / of a reflector ], and said Hght-receiving detector is characterized by being a 
photodiode detector. 
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[0013] 

[Embodiment of the Invention] Hereafter, a drawing explains the operation gestalt of the axial adjustment approach of 
the mounted radar of this invention to a detail This operation gestalt is the axial adjustment approach of a mounted 
radar of equipping the axle of a car, and the distant offset valve position with the antenna which has the signal 
transceiver fanction of a mounted radar installation, and having enabled it to adjust whenever [ antenna champing- 
angle ] with a sufficient precision by the small man day. 

[0014] Drawing 1 shows the structure of a mounted radar installation with the offset wearing antenna of this operation 
gestalt, and this mounted radar installation consists of a radar antenna 1, a radar signal-processing machine 2, and a 
distance-between-two-cars alarm-display machine 3. It shall be horizontally separated from the attaching position of the 
radar antenna 1, i.e., an offset valve position, of the predetermined amount e of offset to an axle 5. Here, in the cross 
direction which crosses an axle 5 and a right angle, the direction which is parallel to the axle 5 passing through said 
offset valve position is defined as an offset shaft 6. 

[0015] Sending circuits, such as a millimeter wave, and the receiving circuit which receives the reflective signal are 
built in said antenna 1 . In the radar signal-processing vessel 2, the signal of transmission and reception of said antenna 1 
is processed, and when the reflector in the radar detection range 9 was detected, after computing whenever [ distance- 
between-two-cars / with a reflector /, relative- velocity, and azimuth ] and judging whenever [ near collision ], a 
distance-between-two-cars alarm etc. is processed. 

[0016] Said distance-between-two-cars alarm-display machine 3 can also perform a setup of the timing which has the 
fimction to generate an alarm to a driver using acoustic-sense information, such as voice, or the vision information by 
display, based on output signals, such as collision danger of the radar signal-processing machine 2, and the alarm of a 
radar installation generates by actuation of people etc. Next, drawin g 2 shows two kinds of offset wearing conditions of 
the antenna 1 of this operation gestalt. It considers as the location where the stowed position of an antenna 1 was set 
horizontally, and only the amount e of offset separated it from the axle 5, and drawing 2 (b) makes the stowed position 
of an antenna 1 distance detached building ****** of the amount e of offset from an axle 5, and drawin g 2 (a) is 
carrying out an arrangement setup so that an axle 5 may be intersected as whenever [ angle-of-inclination / theta ] to an 
axle 5 in the transmitting shaft 8 in addition to the amount e of offset. 

[0017] Both the antennas 1 of two examples of arrangement of this drawin g 2 (a) and (b) are being fixed to the bumper 
80 and bracket 81 of anterior part of a car with the screw 83 and the screw 84, as shown in drawing 3 (a) and (b). By 
bolting adjustment of said screw 83 and screw 84, the transmitting shaft 8 or the direction of an optical axis of an 
anteima 1 can be made into the location which is parallel to an axle 5, or the request location which predetermined 
include-angle theta Leans with an axle 5, and crosses. 

[0018] The means of attachment of drawing 3 including said two examples of arrangement are examples, and since a 
millimeter wave can be penetrated to bumper resin etc., as shown in drawing 4 , it can also be considered as the 
configuration which built in the millimeter wave radar installation inside the bumper 80. A means to adjust whenever 
[ champing-angle / of an antenna 1 ] with a sufficient precision by the small man day is explained below at a detail to 
the example of offset wearing arrangement of two kinds of such antennas 1 . 

[0019] Drawing 5 explains a means to ask offset wearing of an antenna 1 for the axle 5 required as criteria, and the 
offset shaft 6. Drawing 5 (a) shows the distinguishing mark 22 of A point 20 which is two points which carry out the 
symmetry to a car 4 to an axle 5, B point 25, the segment 21 stretched to an axle 5, and C point, the distinguishing mark 
23 of D point, and the antenna 1 . Here, C point and D point shall be in the same height to the ground. Dra win g 5 (b) 
shows the top view of drawin g 5 (a), and when the die length of the side AD becomes equal to the die length of the side 
BD equally as for the die length of the side AC and the side BC, the line which connects C point of a distinguishing 
mark 22 and D point of a distinguishing mark 23 becomes the line top of an axle 5. Moreover, it passes along the offset 
valve position from which only the amount e of offset was separated crosswise [ axle 5 empty-vehicle ], and the offset 
shaft 6 is set as the shaft of a direction which is moreover parallel to an axle 5. In addition, said each segment (AC, AD, 
BC, BD) may realize a rope with piano wire or elasticity, or an optical means in an actual activity using what. 
[0020] Drawin g 6 is the flow chart which showed the procedure of a means to search for said axle 5 and offset shaft 6. 
A point 20 of two points and B point 25 which become a car 4 at step 1 of this procedure, and become the symmetry 
with an axle 5 are chosen, and at step 2, a line is drawn towards Point C from said A point and B point, and it asks for C 
point location of a distinguishing mark 22 so that the die length of tiie side AC at this time may become equal to the die 
length of the side BC. Next, as the line of the sides AD and BD is drawn from an A point and a B point once again, 
respectively, and the die length of the side AD is made equal to the die length of the side BD and tiie location of D point 
and C point is in the same height to the ground at step 3, it asks for D point location of a distinguishing mark 23. Let the 
segment CD which connects with step 4 C point of the distinguishing mark location 22 and D point of 23 which were 
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acquired be an axle 5. Furthermore, at step 5, it passes along the offset valve position which has the desired amount e of 
offset -from an axle 5 in the cross direction which crosses an axle 5 and a right angle, and the direction which is 
moreover parallel to an axle 5 is searched for as an offset shaft 6. With said means, when carrying out offset wearing of 
the antenna 1 , the required axle S and the offset shaft 6 can be searched for. 

[0021] Drawin g 7 shows the means in the case of adjusting adjustment of the champing angle of the offset antenna 1 of 
the axial adjustment approach of the mounted radar of the first operation gestalt of this invention using an azimuth 
detection value. In the example shown in drawing 7 (a), the adjusting device of the champing angle of an antenna 1 
consists of the axle 5 of a car 4, the offset shaft 6, the antenna 1 of a radar, a radar signal-processing machine 2, a 
distance-between-two-cars alarm-display machine 3, and an electric-wave reflector 60. 

[0022] First, using a means to search for said axle 5 and offset shaft 6, an axle 5 and the offset shaft 6 are searched for, 
and masking arrival of the antenna 1 is carried out to the offset valve position. Furthermore, in said offset valve position, 
a reflector 60 is installed in the place whose distance with an antenna 1 is Lo in the direction of line 9a of a request 
azimuth (thetao). Here, since the transmitting shaft 8 of an antenna 1 is not in agreement with the offset shaft 6 of an 
antenna 1 as shown in drawing 7 (b), error **theta with the line 9 of a request azimuth (thetao) exists in the detection 
value (theta) whenever [ azimuth / which was detected by the radar ]. 

[0023] Next, the procedure of a means to perform adjustment of whenever [ champing-angle / of an antenna 1 ] using 
the detection value theta whenever [ azimuth ] is explained using the flow chart of drawin g 8 so that the error **theta 
may become zero. First, a car 4 is set to a predetermined location at step 20, and an axle 5 and the offset shaft 6 of an 
antenna 1 are searched for at step 2 1 according to the procedure of drawing 6 . Next, masking arrival of the antenna 1 is 
carried out to the offset shaft 6 searched for at step 22. 

[0024] Whenever [ azimuth ] installs the electromagnetic wave reflector 60 in the place whose relative distance is Lo in 
the direction of line 9a of a request azimuth (thetao) to an antenna 1 . At step 23 After carrying out temporary attachment 
of the antenna 1 , a power source is put into a radar system, the display mode of the distance-between-two-cars alarm- 
display machine 3 is changed to an azimuth display mode, and difference **theta of a detection value (theta) and a 
request azimuth (thetao) is displayed whenever [ azimuth / which was detected with the radar installation at step 24 ]. 
Here, if it becomes **theta=0, at step 25, an antenna 1 will be firmly fixed to the current position, and adjustment of 
whenever [ champing-angle / of an antenna 1 ] will be ended. 

[0025] On the other hand, if difference **theta is not 0 at step 24, it progresses to step 26 and difference **theta 
becomes **theta>0 at this step 26, **theta include angle will be adjusted leftward for an antenna 1 to the offset shaft 6 
at step 27. Moreover, if difference **theta becomes **theta<0, **theta include angle will be adjusted [ step 28 ] 
rightward for an antenna 1 to the offset shaft 6. As mentioned above, whenever [ champing-angle / of an antenna 1 ] can 
be adjusted xising the detection value theta and a request azimuth (thetao) whenever [ azimuth / of the reflector 60 
detected by the radar ]. 

[0026] Next, drawing 1 1 shows the axial adjustment approach of the mounted radar of the second operation gestalt of 
this invention firom drawing 9 , and the axial adjustment approach of a mounted radar is divided into two steps of the 
point light source, the offset adjustment which uses a photodiode detector, and the azimuth adjustment using the setting 
means of radar signal-processing software, and performs adjustment of whenever [ champing-angle / of an antenna ]. 
First, drawing 9 - drawing 1 1 explain offset adjustment of whenever [ champing-angle / of an antenna 1 ] using the point 
light source 30 and the photodiode detector 3 1 . 

[0027] The point light source equipment 30 installed in the place whose distance between antennas 1 is Lo, the 
reflective mirror 32 which reflects the exposure of the point light source, and the photodiode detector 3 1 which displays 
the proofi*eading error of whenever [ champing-angle / of an antenna 1 ] are shown in the antenna 1 , the car 4, the axle 
5, and the offset shaft 6 at drawing 9 . The axial adjustment approach of this mounted radar equips said car 4 with the 
reflective mirror 32 in the transceiver side of the antenna 1 which carries out temporary immobilization, reflects the 
exposure light of point light source equipment 30 by the reflective mirror 32, and detects the reflected light in the 
photodiode detector 3 1 . 

[0028] Drawing 10 (a) shows the photodiode detector 31 which is the display of a proofreading error. This detects the 
reflected light (a point) which reflected from the reflective mirror 32 with the photodiode 52 for red luminescence 
arranged in the said alignment, the photodiode 5 1 for yellow luminescence, and the light-receiving photodiode of the 
photodiode 50 grade for green luminescence, the color and the location of a luminescence photodiode change with 
detected reflective locations, and it adjusts whenever [ champing-angle / of an antenna 1 (reflective mirror 32) ] until the 
photodiode 50 for green luminescence in the request reflective range lights up. 

[0029] Moreover, the equipment about which an operator is told as a display of a proofreading error by the loudspeaker 
56 of acoustic-sense information, such as the plotting board 59 of vision information, such as an alphabetic character as 
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indicated to be drawing 10 (b) to (c), and a figure, or voice, may be used. When the absolute value (**deltal) of the 
present proofi'eading error value is larger than the absolute value (**deltaO) of the proofi*eading error value of a fi"ont 
step while adjusting the sense of an antenna 1, a display or voice of reports the display of said proofi'eading error. 
On the other hand, if it becomes **deltal<**deltaO, a display or voice of "-" will report. On the other hand, if it 
becomes **deltal=**deltaO, the present adjustment position will become the optimal and will report with a display or 
voice of "O.K." 

[0030] Drawmg 1 1 is the flow chart which showed the procedure of the offset adjustment means of the antenna 1 of the 
axial adjustment approach of said second mounted radar. First, at step 60, a car 4 is set, according to the procedure of 
drawing 6 , the axle 5 and the offset shaft 6 of a car 4 are searched for, and temporary immobilization of the antenna 1 is 
carried out by step 61 at the offset shaft 6 of a car 4. At step 62, point light source equipment 30 and the photodiode 
detector 3 1 are installed in the place whose distance between the antennas 1 on the offset shaft 6 is Lo, and the 
transceiver side of an antenna 1 is equipped with the reflective mirror 32 at step 63. 

[003 1] Furthermore, the point light source is irradiated from point light source equipment 30 at step 64 at the reflective 
mirror 32, and the reflected light is received with the photodiode for light-receiving of the photodiode detector 31. Here, 
although the color of the photodiode for luminescence changes with reflective locations, it judges whether it is the 
condition which the green luminescence photodiode 50 has tumed on. If it is in the condition which the green 
luminescence photodiode 50 has tumed on, an antenna 1 will be firmly bound tight in the location as an optimum- 
coordination location of said antenna 1 at step 65. When it is in the condition which the green luminescence photodiode 
50 does not turn on but red or the photodiode for yellow luminescence turns on on the other hand, it is step 66 and 
whenever [ champing-angle / of an antenna 1 ] is adjusted again, this - the second operation gestalt can perform offset 
adjustment of an antenna 1 . 

[0032] Drawing 12 and drawing 1 3 show the 3rd operation gestalt of the axial adjustment approach of the mounted 
radar of this invention, with the software of built-in in the radar signal-processing vessel 2, set up an initial azimuth 
(thetao) and perform azimuth adjustment of an antenna 1 . Drawin g 12 (a) shows the antenna 1 , the radar signal- 
processing machine 2 having radar signal-processing software, the distance-between-two-cars alarm-display machine 3 
that has the display of whenever [ azimuth / of an obstruction ], and the fimction to set up, and the reflector 40. The 
reflector 40 is installed in the place whose distance between antennas 1 is Lo in the offset shaft 6. If the offset shaft 6 
and the transmitting shaft 8 of an antenna 1 are in agreement, the azimuth (theta) value of this reflector 40 detected by 
the radar will be 0. However, when detecting using the antenna 1 which carried out the aforementioned offset 
adjustment, the bearing error theta by the inclination of the offset shaft 6 of an antenna 1 and the transmitting shaft 8 of 
an electric wave exists. The detection value theta is considered as an initial azimuth (thetao) whenever [ azimuth / of the 
antenna 1 which carried out this offset adjustment ], and the value acquired by performing coordinate transformation 
count using an initial azimuth (thetao) in the distance-between-two-cars value which set this initial azimuth thetao as the 
software of built-in in the radar signal-processing vessel 2, and detected it is set up as control of the distance between 
two cars, and a distance-between-two-cars value for alarms. 

[0033] Drawing 12 (b) shows the azimuth display mode of the distance-between-two-cars alarm-display machine 3. By 
pushing a mode switch, a display mode is switched to the azimuth display mode which displays a detection value 
whenever [ azimuth ] from the usual distance-between-two-cars alarm-display mode. Moreover, when an include angle 
(+) and an include-angle (-) switch as shown in drawing 12 (b) are pushed on coincidence, the azimuth display mode of 
the distance-between-two-cars alarm-display machine 3 can be switched to setting mode whenever [ initial azimuth / of 
drawingil (c) ]. 

[0034] Drawing 12 (c) can show setting mode whenever [ initial azimuth ], and by actuation of an include-angle (+) 
switch or an include-angle (-) switch, it can set up an initial azimuth (thetao) so that it may become the detection value 
theta whenever [ aforementioned azimuth ]. Drawing 13 is a flow chart explaining the procedure of the azimuth 
adjustment means of an antenna 1 . 

[0035] First, at step 80, according to the procedure of drawing 1 1 , offset adjustment of an antenna 1 is performed, and 
the mode switch [Mode SW] of the distance-between-two-cars alarm-display machine 3 is pushed, and it switches to the 
azimuth display mode with which the display mode of the distance-between-two-cars alarm-display machine 3 displays 
whenever [ distance-between-two-cars and azimuth ] by step 81. Then, at step 82, a reflector 40 is installed on the offset 
shaft 6 of an antenna 1 , and the azimuth (theta) of a reflector 40 is detected by the radar. The value of the azimuth 
(theta) detected at step 84 when judging whether theta would be set up as initial azimuth thetao whenever [ azimuth / 
which was detected at step 83 ] and becoming theta!=0 is set up as an initial azimuth, the include angle (+) of the 
distance-between-two-cars alarm-display machine 3 and an include-angle (-) switch are pushed on coincidence, and a 
display mode switches to setting mode whenever [ initial azimuth ]. Then, at step 85, by actuation of an include-angle 
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switch or an include-angle (-) switch, an initial azimuth (thetao) is set up so that it may become the detection value 
theta whenever [ aforementioned azimuth ]. 

[0036] On the other hand, if it becomes theta=0, since whenever [ champing-angle / of an antenna 1 ] will bring an 
optimum-coordination result at step 83, an initial azimuth (thetao) is set to 0 at step 86. At step 87, by signal processing 
of the radar signal-processing machine 2, the coordinate transformation equation (1) of the following for which the 
detected distance-between-two-cars value used the initial azimuth (thetao) performs conversion count, the obtained 
result is made into the distance-between-two-cars value for distance-between-two-cars alarms, and a distance-between- 
two-cars alarm is performed. 
[0037] 
[Equation 3] 

|^cos( 0 0+ e ) -sin( 0+ 0 

IXo, Ya) ^ (a 1 ) 



{X. YJ ^ = 



[0038] As mentioned above, with the operation gestah of **** 3, a setup of whenever [ initial azimuth ] can be 
performed to the built-in software of the radar signal-processing machine 2, and azimuth adjustment of an antenna 1 can 
be performed. Drawing 14 and drawin g 1 5 explain the fourth operation gestalt of this invention, and adjust whenever 
[ champing-angle / of an antenna 1 ] using the detection range method of a radar. 

[0039] Drawin g 1 4 shows the setting location point 77 grade of the reflector 60 for verifying the setting location points 
75 and 76 of the reflector 60 for verifying the boundary line 71 of an antenna 1, the radar signal-processing machine 2, 
the distance-between-two-cars drop 3, a car 4, an axle 5, the offset shaft 6, an electromagnetic wave or the reflector 60 
of light, the request detection range 70 of a radar, and the request detection range that can be set horizontally, and the 
request detection width of face of an antenna 1, and the maximum detection distance of an antenna 1. 
[0040] The operation gestalt of**** 4 adjusts whenever [ champing-angle / of an antenna 1 ] so that it may perform [ as 
for which detection of the reflector 60 installed in sequential or coincidence at the location points 75, 76, and 77 is made 
to a car 4 to the radar installation in which the antenna 1 carried out temporary installation as offset / or or ] whether it 
can do and three reflectors 60 can detect warning and a display for it witii the distance-between-two-cars alarm-display 
vessel 3. 

[0041] It is a flow chart explaining the procedure of the adjustment means of whenever [ champing-angle / of the 
anteima 1 of said fourth operation gestalt ], and is step 40, and drawing 15 sets a car 4, it is step 41 and searches for the 
axle 5 and the offset shaft 6 of a car 4 according to the procedure of drawing 6 . At step 42, an antenna 1 is put into an 
offset valve position, a power source is put into a tacking meal and a radar installation, and a distance-between-two-cars 
alarm system is operated. At step 43, a reflector 60 is installed on the boundary line 71 of the request detection range 70 
of a radar at the installation location points 75, 76, and 77 of a reflector 60, respectively. 

[0042] At step 44, by whether the distance-between-two-cars alarm-display machine 3 generates a detection alarm 3 
times one by one to the installed reflector 60, or it does not carry out, since the present attaching position of an antenna 
1 is the optimal when whenever [ champing-angle / of an antenna 1 ] is detected and a reflector 60 can be detected by 
three places of the reflector location points 75, 76, and 77, it is step 45 and said reflector 60 is firmly fixed to the present 
location. 

[0043] On the other hand, at step 46, when a reflector 60 can be detected only at a maximum of two places, whenever 

[ champing-angle ] is adjusted towards the direction which can detect an antenna 1 so that three places can be detected. 

In the operation gestalt of **** 4, axial adjustment of a mounted radar can be attained by adjusting whenever 

[ champing-angle / of an antenna 1 ] so that said radar detection range may cover the horizontal request detection range 

70. 

[0044] It is an example of the adjustment and, as for an adjustment means to cover said request detection range, the rf 
radiation range in the vertical direction also needs to adjust a millimeter wave radar. As shown in drawing 16 , a 
configuration which sets up the installation location points 91, 92, and 93 of the electric-wave reflector 60 can also be 
taken so that the radiated wave of a millimeter wave radar installation can cover the request detection range 90 in the 
vertical direction. Thus, in the fourth operation gestalt, axial adjustment can be performed so that two kinds of request 
detection range of a horizontal direction and the vertical direction can be covered, and whenever [ champing-angle / of 
an antenna 1 ] can be adjusted with a sufficient precision by the small man day. 

[0045] As mentioned above, although four operation gestalten of the axial adjustment approach of the mounted radar of 
this invention were explained, this invention is not limited to said operation gestalt, and it can perform various 
modification in a design, without deviating fi'om the pneuma of this invention indicated by the claim. For example, in 
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said operation gestalt, the adjustment approach of whenever [ champing-angle ] was explained for the electric-wave 
radar of the monopulse system in which azimuth detection is possible. However, also in the optical type radar using not 
the thing limited to this but the electric-wave radar of a scanning method, or laser, it can carry out on the character of 
this invention. 

[0046] Moreover, although an electric- wave reflector is a quiescence target, for example, there is a problem of being 
undetectable when relative velocity is 0 in using the millimeter wave radar of a 2 cycle CW method In such a case, tiie 
movable movable electric-wave reflector 98 is used for a cross direction as shown in drawing 17 . Relative velocity is 
generated and the procedure of the same adjustment means as said operation gestalt can also perform a means which 
detects distance with the electric-wave reflector 98 by this by adjustment of whenever [ champing-angle / of an antenna 
1 ] possible. 
[0047] 

[Effect of the Invention] So that he can understand from the above explanation the axial adjustment approach of the 
mounted radar of this invention After setting up the offset shaft of the radar antenna which is parallel to an axle and this 
axle, installing a reflector in a direction whenever [ fixed azimuth ] from the offset valve position of an antenna and 
making adjustment preparations, said reflector as a detection target of a radar Since whenever [ champing-angle / of said 
radar antenna ] was adjusted so that a detection value might tum into the set point of whenever [ said azimuth ] 
whenever [ azimuth / of the reflector detected by the radar ] Whenever [ champing-angle / of said radar antenna ] can be 
secured with an easily and sufficient precision, and the fall of the radar detection precision by offset wearing which is 
separated from the axle of the car of said radar antenna can be prevented. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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